Pacemaker treatment in the nineties is a well-established therapy. The indications for implantation are well defined (1) and although there are differences between countries, they are accepted world-wide. The technical equipment is sophisticated, the surgical techniques as well as the cardiological follow-up are of high standard. While medical problems concerning pacemaker therapy are widely discussed in professional publications, comparatively few articles deal with the psychosocial needs of pacemaker patients. To direct attention to this topic, we will give an overview on the psychosocial aspects of pacemaker therapy. Proposals for further research are put forward for discussion. Our survey is divided into three chapters: the pre-implantation period, the pacemaker implantation phase and the follow-up period.
The pre-implantation period
It might seem strange to ask if potential pacemaker patients have any common psycho(patho)logical findings. They ought to have, of course, some degree of worry due to their severe rhythm disorder. But is it really only their heart problem that gets them in contact with a cardiologist? How do these patients present their symptoms to their relatives or to their family doctor? How good is their compliance during the diagnostic phase? Additionally, one may speculate about an influence of certain psychological findings on the development of the disease itself as it has been discussed for coronary heart disease. Or is a certain pattern of mood and behaviour just the consequence of the somatic illness?
Most of these -and some more -questions are not easily answered on the basis of the present data. To our knowledge, there is no study that covers the psychological characteristics of pacemaker patients at the onset of their cardiologic disease. Therefore, the pre-implantation findings discussed here are restricted to the pre-operative time (prospective studies only, if not indicated otherwise).
Lanuza and co-workers found the global State-Trait Anxiety Inventory (STAI) score and the trait subscore significantly higher in potential pacemaker patients than in healthy control persons (2) . A similar result was obtained using the Institute of Personality and Ability Testing Anxiety Scale (IPAT) (3). The IPAT Anxiety Scale identifies trait rather than state factors. Within the group of future pacemaker patients state anxiety is more common in patients aged below 70 years (2) . Using the Schedule Assessment for Depressive Disorders (SADD), Stober and co-workers saw a depressive syndrome in 69% of their patients (4) . In a retrospective study, the rate of depression was 66%, judged by the same instrument (5) . A semi-structured psychiatric exploration of 264 pacemaker patients revealed symptoms of suspected organic mental disorder in about 50% (6) .
The cognitive functions, measured by a battery of tests (Prospective Memory Task, Wechsler Adult Intelligence Scale, Working Memory Task, Paired-Associate Task, Word Fluency Task), showed a high level of impairment (58%). Compared to healthy peers, however, the patients had a worse performance only in some of the tests (7) . Thus, any conclusion must be drawn very carefully if we additionally take into account that bad test results must not necessarily mean functional impairment. The more or less disturbed emotional and cognitive functions have been explained differently. One reason could be bad brain perfusion due to low cardiac output (5, (8) (9) (10) . Other authors attributed the depressive mood to emotional reactions to the pre-implantation symptoms and to the diagnostic measures (11) .
A baseline assessment of quality of life of potential pacemaker patients has been performed by one group only, using the Profile of Mood States (POMS) scale. The overall score as well as those of the subscales were within the normal range of the test (2).
The implantation phase
From clinical experience it is well-known that patients do not see pacemaker implantation generally as a very dangerous operation. Older studies, wherein it is reported that patients had phantasies like "major heart surgery" (12) are not representative for the nineties. The mean State Anxiety Scores did not change from two days pre-operatively to the day of surgery, nor did endocrineous parameters like urinary cortisol, epinephrine, norepinephrine and MHPG excretion (2) . Nevertheless, in a study dating from 1970, -good adjustment to previous prosthetic devices most of the patients were pre-operatively preoccupied with matters of life and death when confronted directly with this subject (13) . Concerns existed especially about a manipulation of the heart, the consequences of unsuccessful surgery and the possibility of being dependent on an artificial device (13, 14) . Despite a realistic explanation of the pacemaker function by the hospital team, some patients may develop fantasies, perhaps on the basis of their subjective theory of illness seeing it as a "heart booster" or "artificial heart" (13) . After the surgical intervention, nearly all patients suffer from some degree of sleep deprivation and emotional disturbance (15) . Persistent attention to the control monitor also is a common finding (13) . In a study dating from 1969, 11 out of 50 patients had pacemaker-related concerns, three rejected their device during the first days after implantation (16) . Although the implantation is a stressful event (2), the majority of patients in this study showed a good acute adjustment. Tension and anxiety, measured by the profile of mood state (POMS) (17) , are perceptibility reduced when the sugery is over. A good adaptation during the hospitalization was predicted by a good physical status, sufficient social support, long duration and post-operative deviation of pre-operative symptoms, adequacy of the pacemaker function and good adjustment to previous prosthetic devices (Tab. I). Age, sex or socioeconomic factors did not influence the patients' outcome during this period (16) . Recently it has been reported that a great majority of patients accept pacemaker implantation as an ambulatory procedure (18) which will most probably facilitate the therapy.
The follow-up period
According to routine observation in outpatients, the overall acceptance of pacemaker therapy seems to be very good. The empirical data support this impression. In a one- year follow-up study, 43% of the patients could easily accept the idea of living with a permanent pacemaker prior to implantation, three months later the rate was 87%, at the end of the study 91% had fully accepted the fact (19) .
In a six-month follow-up 80% of the patients had fully accepted their unit (20) . Being asked "Was the implantation worth-while?", one year after implantation 90% answered "Yes" (6) . Factors determining a good adaptation and a good outcome were: a cheerful, venturesome, forthright and genuine personality (21-23) (Tab. II). Risk factors for bad adjustment and outcome turned out to be additional disease, unrealistic patient expectations, anxiety, feeling of guilt, ego weakness, tension, depressive premorbid personality and poor doctor-patient communication (3, 19) . No significant influence was seen concerning following parameters: time after implantation, age, sex and number of implantations. No clear answer is possible if the duration of pre-operative symptoms influences the quality of adaptation (19, 24) .
Long-lasting concerns refer mainly to worry about the heart disease (havinq incurable illness), pacing failure and about the cosmetic effect in women (13, 25, 26) . The latter is supposed to fade with the new small-sized pacemakers.
As known from other chronically ill patients, we find denial of both symptoms and disease as a major coping mechanism of pacemaker patients (11, 27) . This is consistent with the finding that pacemaker patients have significant higher "L' and "K" scale values in the Minnesota Multiphasic Personality Inventory (MMPI) than healthy peers (28) . Other strategies such as joking or developing fantasies that are known from the hospitalization phase can be found again in the follow-up period (29) (30) (31) (32) . No correlation has been performed up to now between coping strategies and outcome.
Some more data are available on the emotional state following pacemaker implantation. One year after implantation, the ratio of patients showing depressive symptoms drops from the high pre-operative level (see above) to about 20% (4, 5, 13, 19, 31) . The Personal Disturbance (PD) Scale, measuring anxiety, depression and other emotional factors, indicated a significant improvement from the period in the hospital to six months after the implantation (33) . In their majority, patients with persistent depression suffered from longlasting severe psychic illness even before their pacemaker had been implanted. Some cases of suicide attempts by manipulating the device have been published (31, 34) .
In a recent study, the emotional state of long-term paced patients was similar to an unselected control group. They only differed in the categories "deprivation" (more) and "orientation" (more) of the Emotion Profile Index (EPI) (35) . Somewhat conflicting results, however, were seen by two other groups. They reported that pacemaker patients scored higher on anxiety, phobic, depression and hysteria scales of the Middlesex Hospital Questionnaire (MHQ) than healthy males, who, however, on average were about 15 years younger (25, 32) .
It has been shown that cognitive functions (Benton Visual Retention Test, Digit Symbol Test, KS Memory Test Battery, Critical Fusion Frequency Test, Krakau Visual Acuity Test, Choice Reaction Time Test) in the aged are significantly better with normal than with low heart rate (8) . Standardized conventionel EEG-measurements and EEGspectrograms indicated a better cerebral bloodflow in patients suffering from chronic bradycardia after they had received a pacemaker (36) . Using the Hamburg-Wechsler-Intelligenztest fur Erwachsene (HAWIE), pacemaker patients had the same performance as a healthy control group (28) . Once the post-operative new level is achieved, no further improvement will occur (7) . The quality of life of pacemaker patients has been investigated by several authors using different criteria and instruments. After a mean pacing period of 34 months, 43% of the patients under the age of retirement showed an improvement of quality of life, 42% stayed unchanged and 14% felt a deterioration (self-developed questionnaire) (23) . In a six-month study an overall of 80% of unselected pacemaker patients showed an improvement as rated by a Foulds' Personal Disturbance Scale (33) . With the help of a semi-structured interview an increasing quality of life was reported in 77%, a decrease of the same in 17%, no change in 6% (37) . A conflicting result -the majority of patients rated themselves less active, less self-confident, more broody and more worried after pacemaker implantation than before -may be due to patient selection and different cultural background (26) .
Little research work has been done on the influence of differential therapy on quality of life. In two studies, 11 respectively 16 patients suffering from symptomatic bradycardia (different diseases) participated in a double blind randomized crossover study (VVI vs. VVIR-pacing). During the VVIR-period the patients were able to exercise longer, they had less shortness of breath and more energy during daily activity. One group reported a simultaneous benefit in quality of life (Hacettepe Quality of Life Questionnaire) (38) . However, using the Nottingham Health Profile (NHP) other authors saw only insignificant benefits concerning quality of life in the VVIR-group (39) .
One aspect of quality of life is rehabilitation. In about 40% a total, and in 35% a satisfactory rehabilitation was achieved after pacemaker implantation, measured by the criteria "being able to return to work or being able to return to a normal healthy life for the age group" (total rehabilitation) or "being able to take care of oneself, being able to engage in mild physical and social activity" (satisfactory rehabilitation) (40, 41) . This finding is supported by a selfadministered questionnaire wherein 74% of the pacemaker patients reported to lead a normal life for their age (35) . The social integration improves from 54% prior to implantation to 83% one year after implantation, although no effect is seen on employment (19, 37) . 15% of pacemaker patients complained about pacemaker-associated family troubles one year after implantation (6) .
Our survey should not be finished without stressing the fact that the measuring of psychic parameters leads to misunderstanding unless criticial interpretation is undertaken. Two papers focus on this problem: Rodstein and coworkers studied a group of aged patients treated by antibradycard pacemaker implantation. They did not differ significantly from an untreated control group with low pulse rate in terms of mental status, affective condition, perceived health and other concerns (42) . Smulyan et al. found that complaints, summarized as pacemaker syndrome, turned out to be unrelated to the presence of sinus rhythm or artrial fibrillation under stimulation with VVI-modus, indicating the non-specificity of some of the symptoms following pacemaker implantation (43) .
Perspectives
The evaluation of any treatment is a complex procedure where we have to consider the costs (input) and the consequences (outcome). For both domains we have to define, first, the point of view of the evaluation, then, objecti-ves and measurement criteria. The outcome in most of the pacemaker studies was defined in terms of somatic parameters. Only a few of these studies and no "psychosocial" study fulfilled all prerequisites of a complete evaluation.
Nevertheless, there is no doubt that pacemaker therapy is very helpful not only in eliminating somatic problems, but also in improving psychic well-being. The vast majority of pacemaker patients experiences an improvement of mood, cognitive functions and social relationships resulting in a better quality of life. On the other hand, in nearly every study there is a small group of about 10 to 20 percent that does not profit from pacemaker therapy as far as different psychosocial issues are concerned. It is unclear and open to research if it is always the same group of patients that stays depressive in the first study, has bad intellectual capability in the second one and reports a deteriorating quality of life after pacemaker implantation in a third survey.
In an article dating from 1975, Hesse assumed that one-fourth to one-third of the patients receiving permanent pacemakers experienced serious longterm difficulties adjusting to their medical condition. She therefore developed the New Britain General Hospital Pacemaker Education Program, providing pacemaker education and psychosocial counseling (44) . The paper reports a great success of the program but gives no detailed information, hence a cost-benefit analysis is not possible. It has been demonstrated that sophisticated pacing (DOD, VVIR) results in rising costs (45) . We do not think it would be useful to increase the expense due to offering a psychosocial support program to every patient. The majority of all pacemaker patients copes excellenty with their therapy. For outpatients we propose the development and evaluation of a support program (educational measures, psychological support and a family system approach) which is mainly addressed to the "problem patients" outlined above (11, 46) .
Patients who are suffering more uniformly from some degree of uncertainty and anxiety during the implantation phase will probably profit by a standardized information program like the one introduced by Lanuza (2). Nevertheless, such a program, although its costs seem to be low, needs to be evaluated by modern methods.
Future research work should be carried out for the confirmation or rejection of other results dated from the "pioneer days" of pacemaker therapy. These studies probably do not represent the present status, e.g. integration of the pacemaker into the body (smaller units), mental performance (elaborated pacing modes) or fears in daily life (less technical failure of pacemakers, new sources of worry like electronic theft protection). It would be very helpful if pacemaker studies weren't restricted to technical progress only (20) , but would take into account psychosocial aspects as well.
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